Abstract. A closed convex set in R 2 is constructed such that the associated metric projection onto that set is not everywhere directionally differentiable.
Ps(x)-'= argmin{llx -y II :y
It is known (e.g., Ref Consider a sequence at, ct~ .... , of positive numbers defined by ~q =re/2 and ~n+l =c~n for some constant 0<c < 1. Note that the sequence 9 n is monotonically decreasing and tends to zero. Let S c R 2 be the convex hull of the points (cos ~,, sin ten), n = 1, 2 ..... and the points (0, 0) and (1, 0). We show now that Ps is not directionally differentiable at the point Xo = (2, 0) in the direction d = (0, 1) .
Consider the following sequences of positive numbers tn = sin ct, + (2 -cos ct~) tan(or n/2 + ~,_ 1/2), s~ = sin 0~n + (2 -cos ct~) tan(~n/2 + ~n+ i/2).
Then it is not difficult to verify that Ps(xo) = (1, 0) and that where ~r2(a ) denotes the second coordinate of a point a e R 2, and hence Ps is not directionally differentiable at the point Xo.
